General Information
Chemistry 272
Spring 2007

Course description
* Structure, properties, nomenclature and reactions of organic compounds, with
a special emphasis on applications to biological molecules

Prerequisites
* Chemistry 162 or 181A (with minimum grade of “C”)

Instructor
* Joseph T. Jarrett, Ph.D.
* Associate Professor, Department of Chemistry
*  E-mail: jtj@hawaii.edu
* Office: 245 Bilger Hall

Classes
* MWF, 10:30-11:20 a.m. Bilger 150
* Optional review sessions, time and location to be determined

Office hours
*  Monday 11:30-12:30 and Tuesday 10:30-11:30, or
* Make an appointment by email or in person

Text
* Smith, Organic Chemistry, 1* Edition (Chapters 1-15)
* Smith and Smith, Student Study Guide/Solutions Manual to Accompany
Organic Chemistry, 1* Edition
Exams

* Friday, February 9

* Friday, March 9

*  Wednesday, April 4

* Final exam: Monday, May 7,9:45 - 11:45 a.m.

Course material
*  We will follow the chapters of the book in order, beginning with a review of
some basic concepts of structure and bonding.

Lectures
* Lectures will consist of a mixture of Powerpoint presentation and chalkboard
discussion. The Powerpoint slides will be available after a 1 week delay. The
information conveyed during lecture and on the chalkboard is only available



Grading

Homework

Models

Tutors

to those who attend lectures. Although there will be no record of attendance,
your performance on exams will usually reflect your attendance at lectures.

Your grade will be determined by your performance on the three exams and
the cumulative final. The three exams will all count equally and the final is
worth twice as much as an exam. One exam or half the final will be dropped,
whichever gives you the higher grade. No make-up exams will be given for
any reason.

You will receive an assignment sheet at the beginning of each topic, roughly
one per week. The assignment sheet will list current and upcoming lecture
topics, and relevant reading sections in the text. The homework problems will
be related to the current lecture material. The answers to all problems are
found in the Solutions Manual. Although the homework will not be collected
or graded, it is absolutely essential that you do all the problems in order to
gain an understanding of the concepts involved.

A model set will aid you tremendously in understanding the three-dimensional
structure of molecules. Model kits are on sale at the Campus Store.

One tutor has been assigned for this class. The tutor will hold extra individual
office hours during the week and occasional extra discussion sessions. The
schedule will be provided in an upcoming lecture and at the MyUH course
website.

Web Access

The textbook website provides a quiz for each chapter. These should be used
to self-test your comprehension after you have completed the homework. Do
not skip the homework in favor of this quiz.

http://www.smithorganic.com/

The MyUH course web site for announcements and to provide course
materials. All the material that is handed out in class will be available for
download from this site. The Powerpoint slides that are presented in class will
be uploaded to this site approximately 1 week after class. Additional material
covered on the chalkboard will not be available. All material will be converted
to PDF format; Adobe Acrobat reader is available at:
http://www.adobe.com/products/acrobat/readstep2.html
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Detailed Syllabus

Date

Topic

Text

Homework Problems

1/8/07

Course expectations
How to study
What is organic chemistry

Why should we study
organic chemistry

Prologue

1/10/07

periodic table
bonding

Lewis structures
formal charge
isomers

1.1-14

Prob. 1-8
Prob. 34-50

1/12/07

resonance
geometry and VSEPR
drawing organic
compounds

1.5-1.7

Prob. 9-23
Prob. 51-58

1/17/06

hybridization
sigma and pi bonds
ethane, ethylene, acetylene

bond length and bond
strength

percent s-character

Electronegativity and bond
polarity

polar molecules

1.8-1.13

1.55-1.56
1.59-1.61
1.64-1.66
1.69-1.70

1/19/06

Bronsted-Lowry acids and
bases

pKa

predicting the outcomes of
proton transfer reactions

2.1-24

2.29-2.36

1/22/06

Factors that determine
acidity

2.5-2.8

2.37-2.41




* aspirin
¢ Lewis acids and bases

2.47-2.50

1/24/06

* functional groups

* intermolecular forces
* boiling point

* melting point

3.1-3.5B

3.14,3.17-3.18
3.21-3.25

1/26/06

solubility
vitamins

soap

cell membrane

3.5C-39

3.26-3.30
3.33-3.35

1/29/06

* intro to alkanes naming
alkyl groups

* nomenclautre

* fossil fuels

* physical properties of
alkanes

¢ introduction to
conformations

* energy diagram of
staggered and eclipsed
conformers

4.1-49

439442
4.45-4.48

1/31/06

* butane conformers
* cycloalkanes
* cyclohexane

* monosubstituted
cyclohexanes

4.10-4.13

4.52-4.55
4.57

2/2/06

* disubstituted cyclohexanes
* cis and trans isomers

* combustion of alkanes

* lipids

4.13-4.15

4.60-4.64

2/5/06

* introduction to
stereochemistry

* definitions of chiral,
stereogenic center and
enantiomers

locating stereogenic centers

in cyclic and acyclic
compounds
planes of symmetry

5.1-55

5.35-5.41




2/7/06

R and S system
Diastereomers
meso compounds
cyclic compounds

5.6-5.11

543-5.46
5.50-5.54

2/12/06

How to write organic
reactions

kinds of reactions
bond dissociation energy

6.1-6.4

6.23-6.25

2/14/06

thermodynamics, delta G,
equilibrium constant

energy diagrams
energy of activation
transition states

6.5-6.8

6.26-6.27
6.31-6.32
6.35-6.38

2/16/06

kinetics and rate equations

introduction to alkyl
halides

nomenclature
physical properties
interesting RX

intro to nucleophilic
substitution

o —

6.41-6.45
7.40-7.50

2/19/06

nucleophiles
polar and aprotic solvents

SN1 and SN2 mechanisms
- an introduction

Particulars of the SN2
mechanism
adrenaline

7.7-7.12

7.54-7.57

2/21/06

Particulars of the SN1
mechanism

carbocation stabiility

Hammond postulate
nitrosamines

7.13-7.16

7.60-7.63

2/23/06

SN1 versus SN2
organic synthesis

introduction to elimination
reactions

7.17-8.3

7.66-7.68
8.24-8.25

2/19/07

President’s Day
NO CLASS




* NO OFFICE HOURS

2/21/07

* introduction to alkyl
halides

* nomenclature
* physical properties
* interesting RX

* intro to nucleophilic
substitution

* nucleophiles

7.1-7.6

7.40-7.50

2/23/07

* polar and aprotic solvents

e SNI1 and SN2 mechanisms
- an introduction

e Particulars of the SN2
mechanism

¢ Adrenaline

e Particulars of the SN1
mechanism

* carbocation stabiility

7.7-7.12

7.54-7.57

2/26/07

* Hammond postulate
Nitrosamines

e SNI versus SN2

* organic synthesis
introduction to elimination
reactions

7.13-7.16

7.60-7.63

2/28/07

* alkenes - bonding,
restricted rotation, stability

¢ E2 mechanism
e Zaitsev rule
¢ E1 mechanism

8.1-8.6

8.24-8.37

3/2/07

¢ additional considerations
for the E1 mechanism

* anti periplanar geometry
for the E2 mechanism

* El versus E2
* alkyne synthesis
* SN1, SN2, El, E2 mech.

8.7-8.11

8.38-8.50

3/5/07

* intro to ROH, ROR and
epoxides

* Nomenclature, physical

9.1-9.6

9.38-9.40




properties
interesting examples

preparation of ROH, ROR
and epoxides

3/7/07

dehydration of ROH with
acid

carbocation rearrangements

dehydration with POCI3

9.7-9.10

3/12/07

conversions of alcohols to
RX with HX

ROH to RX with other
reagents

tosylates
ether cleavage

9.11-9.14

9.43-9.50

3/14/07

reactions of epoxides
leukotriens
benzopyrene

9.15-9.17

9.58-9.60
9.63-9.65

3/16/07

introduction to alkenes
degrees of unsaturation
nomenclature

E,Z system

physical properties
interesting alkenes
lipids

10.1-10.6

10.33-10.35
10.38
1041

3/19/07

preparation
hydrohalogenation
Markovnikov's rule
hydration

10.7-10.12

10.44-10.51

3/21/07

halogenation
halohydrin formation

10.13-10.15

10.55-10.56

3/23/07

hydroboration-oxidation
keeping track of reactions
Alkenes in synthesis

10.16-10.18

10.61-10.62

4/2/07

alkyne structure and
bonding

nomenclature
physical properties

11.1-11.9

11.26-11.27
11.33-11.34




interesting alkynes
preparation of alkynes

reactions - addition of HX,
H20, X2, and H20

4/4/07

tautomers

mechanism of hydration
hydroboration

acetylide anions
synthesis

11.10-11.12

11.28-11.30
11.36-11.40
11.48-11.50

4/6/07

No Class

4/9/07

Exam 3 Review

4/11/07

mass spectrometry
electromagnetic radiation
intro to IR spectroscopy
Important IR absorptions
IR in identifying reaction
products and structure
determination

14.1-14.7

4/13/07

Exam 3

4/11/07

mass spectrometry
electromagnetic radiation
intro to IR spectroscopy

14.1-14 4

14.18-14.23

4/16/07

Important IR absorptions
IR in identifying reaction
products and structure
determination

14.5-14.7

14.28-14.32
14.36-14.37

4/18/07

introduction to oxidation
and reduction

reducing agents

catalytic hydrogenation of
alkenes

reduction of alkynes - three

12.1-12.5




methods

4/20/07

reduction of RX and
epoxides

oxidizing agents
epoxidation
dihydroxylation

12.6-12.9

For Ch. 12:
12.35-12.47
12.52-12.57

4/23/07

oxidative cleavage of
alkenes

oxidative cleavage of
alkynes

oxidation of alcohols

biological oxidation of
ethanol

Sharpless epoxidation

12.10-12.14

4/25/07

intro to NMR
sample proton NMR
number of signals

enantiotopic and
diastereotopic protons

position of signals

15.1-155

15.36-15.40

4/27/07

ring currents

intensity of signals
spin-spin aplitting
examples of spin-spin
splittingspin-spin splitting
OH and benzene protons
C13 NMR spectroscopy
MRI

15.6-15.12

15.44-15.48

4/30/07

introduction to radical
reactions

radical initiators, radical
inhibitors

halogenation of alkanes
halogenation in synthesis

stereochemistry of
halogenation

13.1-13.8

No homework

5/2/07

Exam Review




S/7/07 Bilger 150
Final Exam 9:45 — 11:45 am
5/8/07 Bilger 335

Alternate Exam

1:00 — 3:00 pm




